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In Ref. [1], Jeffers discuss interesting behaviors of pho-
tons propagating through an arrange of lossy beam split-
ters that compose an interferometer. The system permits
the control of which input modes are absorbed with cer-
tainty in the interferometer, and which input modes are
not absorbed with maximum probability. However, the
correct interpretation of the phenomenon is not as stated
in this reference. As discussed here, there is no ‘nonlocal
coherent perfect absorption’ by the lossy beam splitters
a and b of Fig. 1(a) of Ref. [1], as stated in the title of
the paper, but a local coherent absorption by the other
two lossy beam splitters in this figure.
To introduce our notation, that evolves the system
state instead of the operators, first consider a single pho-
ton interacting with a lossy beam splitter as in Fig. 1(b)
of Ref. [1]. We have |1〉 ≡ aˆ†1in|vac〉 and |2〉 ≡ aˆ†2in|vac〉,
where |vac〉 represents the vacuum state for all relevant
modes and the notation of Eq. (1) of Ref. [1] is used. The
beam splitter output modes are also denoted |1〉 and |2〉.
If the beam splitter absorbs a photon, it evolves to state
|f1〉 or |f2〉 depending on the input port of the photon.
We have
〈f1|f2〉 ≡ 〈vac|fˆ1 fˆ †2 |vac〉 = 〈vac|
(
[fˆ1, fˆ
†
2 ] + fˆ
†
2 fˆ1
)
|vac〉.
(1)
According to the text below Eq. (1) in Ref. [1], we have
[fˆ1, fˆ
†
2 ] = −2tr/l2 for real coefficients r, t, and l, such
that
〈f1|f2〉 = −2tr
l2
. (2)
With the input state (|1〉+eiφ|2〉)/√2 at the beam split-
ter, the output state is
t+ reiφ√
2
|1〉+ r + te
iφ
√
2
|2〉+
[
l√
2
|f1〉+ le
iφ
√
2
|f2〉
]
. (3)
Using Eq. (2), the probabilities P1, P2, and A of photon
detection in modes 1 and 2 and absorption by the beam
splitter, respectively, are
P1 = P2 =
t2 + r2
2
+ rt cos(φ) , A = l2 − 2rt cos(φ), (4)
which sum to 1 and may present coherent perfect absorp-
tion and transparency when t = ±r = 1/2 and l = 1/√2
[2].
Now let us discuss the scheme of Fig. 1(a) of Ref. [1],
denoting the beam splitter that couples light to detectors
D3 and D2 (D1 and D4) as c (d), with coefficients tc, rc
and lc (td, rd and ld). As in Ref. [1], the input state has
one photon in a superposition of being in modes 1 and
3: (|1〉+ eiφ|3〉)/√2. The system state just before beam
splitters c and d is
|Ψ1〉 = 1√
2
[
ta|1〉+ ra|2〉+ la|fa1〉
]
+
+
eiφ√
2
[
tbe
iθ3 |3〉+ rbeiθ4 |4〉+ lb|fb2〉
]
. (5)
The system state after beam splitters c and d is
|Ψ2〉 = tatd + rbrde
i(φ+θ4)
√
2
|1〉+ ratc + tbrce
i(φ+θ3)
√
2
|2〉+
+
rarc + tbtce
i(φ+θ3)
√
2
|3〉+ tard + rbtde
i(φ+θ4)
√
2
|4〉+
+
la√
2
|fa1〉+
[
ralc√
2
|fc1〉+ tblce
i(φ+θ3)
√
2
|fc2〉
]
+
+
lbe
iφ
√
2
|fb2〉+
[
tald√
2
|fd2〉+ rblde
i(φ+θ4)
√
2
|fd1〉
]
. (6)
Considering ti = −ri = 1/2 and li = 1/
√
2 for all beam
splitters, according to Eq. (2) we have 〈fi1|fi2〉 = 1.
Considering also θ3 = θ4, the probabilities Pj of pho-
ton detection at the corresponding detector and Ai of
absorption at the corresponding bean splitter are
P1 = P2 = P3 = P4 =
1
16
[1 + cos(φ+ θ3)] , (7)
Aa = Ab =
1
4
, Ac = Ad =
1
8
[1− cos(φ+ θ3)] , (8)
which sum to 1 and present perfect absorption when φ+
θ3 is an odd multiple of pi. The above Pj agree with the
results presented in Ref. [1], while the above Ai are not
computed in this reference. Note that the probability
of absorption by the pair of beam splitters a and b is a
constant, independent of the initial photon state and of
the interferometer phases, such that there is no coherent
nonlocal absorption by these objects as argued in Ref.
[1]. What happens is a local coherent absorption by the
beam splitters c and d, depending on the relative phases
of the photon modes that arrive at their input ports, as
seen in Eq. (6). The same happens in the case of the
initial two-photon NOON state considered in Ref. [1].
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